The HL-LHC phase is designed to increase by an order of magnitude the amount of data to be collected by the LHC experiments. To achieve this goal in a 
The dimensions of the first prototypes are constrained by the largest size of the LR glass plates that could be produced currently: 30 cm×32 cm. Few plates were used to build small prototypes sketched in Fig. 1 .top: a gas gap of 1.2 mm separates two 1 mm thick LR glass plates (resistivity 10 10 Ω·cm) covered with a colloidal graphite coating (surface resistivity of about few MΩ/2). Spacers made of glass fiber and ceramic are used to maintain uniform the distance between the two layers. To operate the detectors a gas mixture made of TFE(93%), CO2(5%) and SF6(2%) is used [2] .
The signal was collected using two kinds of PCB electronic plates: the first equipped with 1 cm (Fig. 2.right) . The resolution improves from 1.5 down to 1 mm at 10 kHz/cm 2 . This trend can be explained by a significant surface charge accumulation at high rate that effectively reduces the cluster size. The efficiency of the the five detectors as a function of the particle rate are shown in Fig. 3 . We observe that at low particle rate all the five chambers are very efficient ( > 90%), but the efficiency of the float glass RPC drops dramatically down to 10% when the rate exceeds 0.1 kHz/cm 2 while the four LR 3 chambers keep being efficient at high rate albeit a small efficiency drop. One LR GRPC exhibits lower efficiency than the three others. We track this inefficiency to the presence of dead channels in the electronic readout that was not corrected when estimating the efficiency. Nevertheless this chamber shows an identical efficiency trend as function of the particles rate up to a normalization factor. To conclude we have shown that the LR GRPC is a promising technology that can provide a detection efficiency above 90% and a spatial resolution of 1 mm in the radiation conditions expected during HL-LHC program. New tests are ongoing to study the ageing properties and the timing resolution.
